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(57) Abstract: A thermally-insulated reservoir (9) for a dispenser in 
which liquid is supplied from a bottle lo a discharge outlet via a reser- 
voir, has an inner wall (23) and an outer wall (24) defining a sealed 
and evacuated heat-insulating cavity (30) al least partially surrounding 
a liquid space (22). In one application of the invention the reservoir 
lakes the form of a cooling vessel with the thermal means provided by 
a cooling coil (26). The invention may also be applied to reservoirs 
which form a hot tank with the thermal means provided by an electri- 
cal heating element. 
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RESERVOIRS FOR BOTTLED LIQUID DISPENSERS 



TECHNICAL FIELD OF THE INVENTION 



This invention relates to bottled liquid dispensers. 



BACKGROUND 



EP 0 581 491 A discloses a known form of bottled liquid dispenser in which 
a liquid (usually water) is supplied from a bottle to hot and cold discharge 
outlets via respective reservoirs. The cold reservoir of such a dispenser 
normally includes an outer casing of foamed heat insulating material, with 
cooling coils interposed between the insulation material and the wall of the 
reservoir. The hot reservoir contains an electrical heating element, and this 
too is commonly held in a casing of heat insulating foam to reduce heat loss. 

There is a general trend towards reducing the volume of bottled liquid 
dispensers so that they occupy less space. On the other hand, the volume 
of the reservoirs should generally be as large as possible to maximise the 
volume of hot or cold liquid which can be dispensed without having to wait 
for the temperature to re-stabilise. 
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The present invention seeks to provide a new and inventive form of bottled 
liquid dispenser which allows the volume of the dispenser to be minimised 
whilst maximising the internal liquid-containing space within the respective 
reservoir. 

SUMMARY OF THE INVENTION 

The present invention provides a bottled liquid dispenser in which liquid is 
supplied from a bottle to a discharge outlet via a reservoir containing a liquid 
space, wherein the reservoir is provided with thermal means and includes an 
inner wall and an outer wall defining a sealed and evacuated heat-insulating 
cavity at least partially surrounding the liquid space. 

In one application of the invention the reservoir takes the form of a cooling 
vessel with the thermal means provided by a cooling coil. The invention may 
also be applied to reservoirs which form a hot tank with the thermal means 
provided by a heating element. 

DEFINITIONS 

It will be appreciated that terms such as "evacuated" and "vacuum" as used 
herein are intended to have their common meanings which pertain to a 
substantially reduced internal pressure rather than a total or absolute 
vacuum. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The following description and the accompanying drawings referred to therein 
are included by way of non-limiting example in order to illustrate how the 
invention may be put into practice. In the drawings: 

Figure 1 is a general vertical section through a bottled water 
dispenser in accordance with the invention; 

Figure 2 is a vertical sectional view showing a first form of cold 
reservoir which may be used in the dispenser; 

Figures 3 and 4 are vertical and horizontal sectional views 
showing another form of cold reservoir which may be used in 
the dispenser; 

Figures 5 to 8 are vertical sectional views showing various 
alternative forms of cold reservoir; and 

Figures 9 and 10 are vertical sectional views showing two 
forms of hot tank which may be used in the dispenser. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a bottled water dispenser having a housing 1 with a dispensing 
recess 2 formed in its front wall. The top wall of the housing is formed with 
an annular seat 3 for supporting an inverted bottle 4 having a depending 
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neck 5 which is received within a collar portion 6. A feed tube unit 7 is 
removably mounted below the collar portion 6 to conduct liquid from the 
bottle 4 via a flexible tube 8 to a cold reservoir 9 within the housing. A dip 
tube 10 conducts cooled liquid from the reservoir via an outlet tube 1 1 to a 
cold discharge valve 1 2 at the top of the recess 2. A second flexible tube 1 3 
may be provided to conduct liquid from the feed tube unit 7 to a replaceable 
hot tank 14 so that hot water may be dispensed via a second outlet tube 15 
and hot discharge valve 16 mounted alongside the cold valve 12. 

Fig. 2 shows a first form of the cold water reservoir 9, which may be fixed 
within the dispenser or provided as a replaceable unit which can be replaced 
periodically together with the feed tube unit 7 and associated tubes. The 
reservoir has sides 20 and a bottom 21 defining an internal fluid space 22, 
with spaced inner and outer walls 23 and 24 which are welded together at 
their upper ends to form an air-tight seal 25. An intermediate wall 26 is roll- 
bonded to the inner wall 23 to form a coiled duct 27 through which coolant 
fluid may be conducted between a first connection 28 and a second 
connection 29, both passing through the outer wall 24. The remaining cavity 
30 between the inner and outer walls is evacuated to create a heat insulating 
space which surrounds the internal fluid space 22. The tubes 8 and 1 1 and 
the dip tube 10 are connected to a heat-insulating cap 31which may, for 
example, be formed of foamed plastics material or evacuated inner and 
outer walls similar to the reservoir body. 

Fig.s 3 and 4 show another form of the cold water reservoir 9, which again, 
may be fixed or replaceable. Again, the reservoir has sides 20 and a bottom 
21 formed by spaced inner and outer walls 23 and 24 sealed at their upper 
ends 25. The cavity 30 between the inner and outer walls is evacuated to 
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create a heat insulating space surrounding the fluid space 22. In this 
embodiment a coiled refrigerant tube 37 is secured to the inner wall 23 
within the upper portion of the fluid space 22. A vertical channel 38 is 
formed in the inner wall 23 to carry a capillary tube 39 which is connected to 
one end of the coil 37 and an optional temperature probe 40 for thermostatic 
temperature control of the reservoir contents. The reservoir may again be 
provided with a heat-insulating cap (not shown). 

The cold reservoirs of Fig.s 5 and 6 are similar to the reservoir of Fig.s 3 
and 4 except as follows. In Fig. 5 the capillary feed tube 39 and 
thermocouple probe 40 are routed helically between the turns of the heat 
exchanger coil 37. In Fig. 6 the refrigerant connection 42 to the coil 37 
passes through an sealed aperture 44 in the inner and outer walls 23 and 
24. The temperature probe 40 may similarly be inserted through a sealed 
aperture 46. 

The cold reservoir which is shown in Fig. 7 may be fixed or replaceable. 
The sides 20 are formed by spaced inner and outer walls 23 and 24 sealed 
at their upper and lower ends 25 and 45. A separate bottom 21, which may, 
for example, be formed of foamed plastics material or evacuated inner and 
outer walls, is sealingly joined to the lower end of the sides 20. The cavity 
30 between the two walls 23 and 24 is evacuated to create a heat insulating 
space surrounding the fluid space 22. A coiled refrigerant tube 37 is 
secured to the inner wall 23 within the upper portion of the fluid space 22, 
but in this case the lower connection 42 passes through the junction 
between the bottom 21 and the sides 20. A thermostat probe 40 may also 
be sealingly inserted between the bottom and side components. The 
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reservoir may again be provided with a heat-insulating cap 31 as described. 

Fig. 8 shows another fixed or replaceable cold water reservoir 9 having 
sides 20 and an annular bottom 21 formed by spaced inner and outer walls 
23 and 24 sealed at their upper ends 25 to form an intermediate evacuated 
space 30. In addition, the fluid space 22 within the side walls 20 contains an 
internal wall 50 which is closed by an upper end wall 51 . The lower end of 
the internal wall is open and joins the inner margin of the annular bottom 
wall 21 forming a cavity 52 to receive the cooling coil 37. The reservoir may 
again be provided with a heat-insulating cap 31. 

Fig. 9 shows a first form of the hot tank 14 which may be fixed within the 
dispenser or provided as a replaceable unit which can be replaced at 
intervals together with the feed tube unit 7 and associated tubes. The hot 
tank has sides 20 and a bottom 21 defining an internal fluid space 22, with 
spaced inner and outer walls 23 and 24 which are welded together at their 
upper ends to form an air-tight seal 25. The cavity 30 between the inner and 
outer walls is evacuated to create a heat insulating space which surrounds 
the internal fluid space 22. The water inlet tube 13 is connected to an inlet 
tube 60 which extends to the bottom of the space 22. The tube 60 is 
mounted in a heat-insulating cap 31 which may include evacuated inner and 
outer walls similar to the reservoir body. Alternatively the cap may contain 
foamed heat insulation material. In this example the cap 31 is secured to 
the reservoir side wall 20 by complementary screw threads 61 and 62. The 
cap has a hot water outlet aperture 63 for connection with the outlet tube 15, 
and an electrical heating element 65 projects into the liquid space 22. A 
temperature probe 40 may be inserted through the cap for temperature 
control. In order to prevent a buildup of pressure within the hot tank 14 a 
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steam vent 67may be provided, sealable by a float valve 68. Alternative 
forms of steam vent may be used such as an auxiliary port at the top of the 
inlet tube 60. 

Fig. 10 shows another form of fixed or replaceable hot tank 14. The hot 
tank has sides 20 surrounding an internal fluid space 22, with spaced inner 
and outer walls 23 and 24 which are welded together at their upper and 
lower ends to form an air-tight seals 25 and 45. The cavity 30 between the 
inner and outer walls is evacuated to create a heat insulating space. The 
hot tank has heat-insulated top and bottom caps 31 and 21 which may 
include evacuated inner and outer walls or foamed heat insulation material. 
The water inlet tube 13 is connected to an inlet aperture 60 mounted in the 
bottom cap 21 while the top cap 31 has a hot water outlet aperture 63 for 
connection with the outlet tube 15. An electrical heating element 65 is also 
mounted in the bottom cap 21 to project into the liquid space 22 and a 
temperature probe 40 may also be inserted through the bottom cap for 
temperature control. To avoid a buildup of excess pressure within the hot 
tank 14 a steam vent 67 may be provided in the top cap 31 sealable by a 
float valve 68. Alternative forms of steam vent may again be provided. 

The reservoirs described herein may be formed of metal (copper, aluminium 
etc.), plastic or glass for example. Moreover, they could be of any 
convenient transverse cross-sectional shape, e.g. oval or rectangular rather 
than round. 

The caps 31 could be secured to the reservoir by bayonet fitting, screw 
threads etc, with or without an O-ring seal. The bottom caps 21 of Fig.s 7 
and 10 could likewise be secured in a similar manner. 
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The reservoirs occupy significantly less space that a reservoir formed with 
conventional insulation materials, an 8mm vacuum insulating wall being 
approximately equivalent to a 20mm thick wall of foamed plastic. The fluid 
capacity of the reservoir may be maximised within a given space and the 
performance of the water dispenser is increased by reducing energy 
consumption and reducing the time required to achieve the desired water 
temperature. 

It will be appreciated that the features disclosed herein may be present in 
any feasible combination. Whilst the above description lays emphasis on 
those areas which, in combination, are believed to be new, protection is 
claimed for any inventive combination of the features disclosed herein. 
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CLAIMS 



1. A bottled liquid dispenser in which liquid is supplied from a 
bottle (4) to a discharge outlet (12; 16) via a reservoir (9; 14) containing a 
liquid space (22), wherein the reservoir is provided with thermal means (26, 
37; 65), 

characterised in that 
the reservoir includes an inner wall (23) and an outer wall (24) defining a 
sealed and evacuated heat-insulating cavity (30) at least partially 
surrounding the liquid space. 

2. A bottled liquid dispenser according to Claim 1 , in which the 
heat-insulating cavity at least partially surrounds the sides of the liquid 
space. 

3. A bottled liquid dispenser according to Claim 1 , in which the 
heat-insulating cavity at least partially extends over the bottom (21) of the 
liquid space. 

4. A bottled liquid dispenser according to Claim 1, in which the 
reservoir is provided with a heat-insulating bottom (21) which is isolated from 
the heat-insulating cavity. 

5. A bottled liquid dispenser according to Claim 1, in which the 
reservoir is provided with a heat-insulating cap (31). 
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6. A bottled liquid dispenser according to Claim 1, in which the 
reservoir is a cooling vessel with the thermal means provided by a cooling 
element (26, 37). 

7. A bottled liquid dispenser according to Claim 6, in which the 
cooling element is located in the heat-insulating cavity in contact with the 
inner wall. 

8. A bottled liquid dispenser according to Claim 7, in which the 
cooling element is formed by an intermediate wall which is bonded to the 
inner wall to form a duct for a coolant. 

9. A bottled liquid dispenser according to Claim 6, in which the 
cooling element is located in the liquid space. 

10. A bottled liquid dispenser according to Claim 9, in which the 
cooling element is in contact with the inner wall. 

11. A bottled liquid dispenser according to Claim 9, in which the 
cooling element is provided by a duct for a coolant and the inner wall is 
provided with a channel which receives a coolant tube connected to a lower 
end of the duct. 

12. A bottled liquid dispenser according to Claim 1 1 , in which the 
channel contains a temperature probe (40). 

13. A bottled liquid dispenser according to Claim 6, in which the 
liquid space contains an internal wall (50) defining a space for the cooling 



11 



element. 

14. A bottled liquid dispenser according to Claim 13, in which said 
internal wall is joined to the bottom of the reservoir. 

15. A bottled liquid dispenser according to Claim 6, in which the 
cooling element includes a duct for a cooling medium. 

16. A bottled liquid dispenser according to Claim 1, in which the 
reservoir is a hot tank with the thermal means provided by a heating element 

(65). 

17. A bottled liquid dispenser according to Claim 16, in which the 
reservoir is provided with a heat-insulating cap and the heating element is 
carried by the heat-insulating cap. 

18. A bottled liquid dispenser according to Claim 16, in which the 
heating element projects through a heat-insulating bottom of the reservoir. 

19. A bottled liquid dispenser according to Claim 16, in which the 
thermal means is an electrical heating element. 
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